Probing the importance of selected phylum-specific amino acids in sigma A of Bacteroides fragilis, a primary sigma factor naturally devoid of an N-terminal acidic region 1.1.
The sigmaA factor of Bacteroides fragilis is the prototype of a novel subgroup of primary sigma factors that are essential for growth and ensure the initiation of transcription of the housekeeping genes. This subgroup is confined to the phyla Bacteroidetes and Chlorobi. Its members carry a specific amino acid signature and are notably characterized by a short, basic N-terminal segment instead of the typical acidic region 1.1. Using in vitro mutagenesis, we investigated the importance of this basic segment and of several residues of the signature for the function of sigmaA. We have shown that the conserved residues Phe-61 and Lys-265, located in the core binding and DNA binding subregions 2.1 and 4.2, respectively, are critical for full function of the B. fragilis holoenzyme. With respect to the unusual subregion composition of sigmaA, we have shown that truncation of the basic N-terminal segment, or reversion of its charge, strongly affects the overall transcriptional activity of B. fragilis RNA polymerase in vitro. Our results indicate that the presence of the intact basic segment is required for the formation of RNA polymerase (RNAP)-promoter open complexes, the correct architecture of the transcription bubble, and efficient promoter clearance.